Hornsby Girls’ High

Mathematics Preliminary Examination — 2004

QUESTION 1 (11 marks) (START A NEW PAGE) Marks

{a) Factorise compleiely

b
-

(1 & i : 1
Giy  27-8,° 1
(b) Evaluate correct to 2 significant figures
J[634x316 "
2.6°
© Given that triangle ABC is a rightangled triangle in which Z4BC =90°, 3

AB = (2 3- I) cmand BC = (\E + 2) cm. Find the length of AC, Jeaving your
answer in simplest surd form.

(d) Convert 0.212 intoa fraction in its simplest form. 2

(e) At a nursery, all plants increased in price by 35%. One plant now costs $82.50.

What was the old price for this plant? 2
QUESTION 2 (9 marks) (START A NEW PAGE)
@ Solve for x: B =-3 2
3 4
2 . :
®)  Simplify: st TN 3
yl-dysq y-2

(¢)  The quadratic equation 3x? —=2x—5=0 has roots o and A . Without finding

the roots evaluate: .

iy af’+pa’ 2

(i) (a-3)XB-3) 2



QUESTION 3 (10 marks) (START A NEW PAGE)

(a) For the parabola x* +6x—12y+3=0

) Find the coordinates of the veriex.
{ii) Calculate the focal length.

(itt)  Find the coordinates of the focus.

(iv)  Find the equation of the directrix

(b) Find the value(s) of k for which x* + (k ~D)x+ 4 =0 has real roots.

, B a bx+c
(<) Given 3 = +
x“+5x+4 (x+4) (x+1)

find the values of a, band c.

QUESTION 4 (10 marks) (START A NEW PAGE)

@ Inthe quadrilateral ABCD, the points A, B and D are (3.3),

- ; h (0,-1) and (6, 2)
respectively. The line BD bisects the line AC at nght angles

at the point M.

NOT TO SCALE
Ya A3
D (6, 2)
M
(0,0
A
B(O.-I) C(K.)’)
v

0] Find the distance BD.

(16) Show that the gradient of BD is %

=

(i)  Show that the equation of line BD is x— 2y -2 =0.

Marks

Marks



Marks

Queslifi_m 4/((,0»:'7)
{iv)  Show that the equationof ACis 2x+y-9=0, 1
(v)  Find the coordinates of M. 2
(vi)  Hence, find the coordinates of C 1
2-x for x<-3
() A function f (x) is defined as: f(x)=45for =35 x<0
¥t =1 for x20
Calculate thevalueof (@)  f (-10) 1
M f-3) 1
W f (“2 ) | A

QUESTION S (11 marks) (START A NEW PAGE)

@ ()  Skewch f(x)= 4+ _1_ showing any asymptotes and intercepts with the axcs. 2

1-x

(i)  State the range of the above function.

(b)  Shade the region represented by

4x+3y-12<0and y 23* +1
(Note: Do not find the point of intersection of the two curves)



Question5 ¢ rontinued)

(c)

b y=Kx)

The diagram above shows part of the graph of the function y=f (.t). You are

told that it is an odd function.

Copy the diagram and complete the graph of the function

(d)  The point P(x,y) moves so that its distance PA from the

point A(1,5) is always
twice its distance PB from the point B{4,~1).

(i) Show that the locus is a circle with e uation x? + 2 —10x + 6y+14=0
¢ q y

(i) Find the centre and radius of this circle

QUESTION 6 (Twmarks)  (START A NEW PAGE)
(2)

(b)  Angela finds the angle of clevation of the top of a building to be 35°,

After walking on horizontal ground for 60m towards the bui Iding she now finds

the angle of elevation to be 70°.
@) Deaw a neat sketch showing this information.
(i)  Find the height of the building to the nearest metre.

(c) Evaluate cos 135° + cosec 60°, in exact fonn.

2 . ? g .
If cosax = ; and sina < 0, find the exact value of tan & in the domain 0< & < 360°

Maris



QUESTION 7 (10 marks)  (START A NEW PAGE)

Marks

{(a)  Two surveyors, Phil and Chris place their surveying equipment at point X

then set out in difterent directions. Phil watks due West for 200 metres while

Chris walks 150 metres on a bearing of 1307,

(i} Draw adiagram showing the above information. 1

(1)  Calculate the distance between Phil and Chris (to the nearest metre) 1

(1))  Find the bearing of point X from Chris. 1

(iv)  Calculate the bearing of Phil from Chris (to the nearest degree) 2
®) (1} Showthat:  tan8+cotf=— : '1

sinfcos @
(i)  Hence or othenwise, solve: 3

1+ cotd secl
cosecd tanf+coth

=-1, 0° <P <360°

QUESTION 8 (9 marks)  (START A NEW PAGE)

(a)  Find the derivatives of:

; 7, 1 ~ 2
(1 \/-:—*'E;

5 5 2
(i) (3x"-4x) |
(i) _x*3

xt—4 2

(b) A tangent is drawn to the parabola y = x> —4x at the point P. The tangent has a
gradient of 6.

{n Find the coordinates of P, 2

(i)  Find the equation of the tangent at P. ' 1



QUESTION 9 (16 marks) (START A NEW PAGE) Marks

(a)

(b)

(c)

(d)

(e)

L)

Find the values of x for which the curve y=2x'-5:is decreasing 1

Copy the graph below and sketch the derivative function on the same graph 1

AN
.

4

S~V

Differentiate f(x) = 2x* —7x from first principles 3

Sketch the graph of y =x(2 ~x)* by finding the stationary points and
determining their nature, the points of inflection and x-intercepts.
On your sketch clearly show all important features. 5

(1) The sum of the radii of two circles is 100 cm. If one of the circles has a
radius of x cm, show that the sum of the areas of the two circles is given

by A=2n(x’ - 100x + 5000) 2
(ii) Find the value of x for which A is the least, 3
Find the primitive function of x3 1

END OF PAPER
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&) ) 3 (zed) 1) -3 -3p+9 = ap-3(xsp)
- 3 3 2 = ‘_§ ~3WL + CI
1) 3 @) = (3-29) (9-6 +4) 2 -3x3
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) ,'23 +y2 =
'/- 2% o= JL—JJ -2
jv) e ® —
Sooy=3= —2(x-3)
y-3 = —2a+¢
Z+y-9 = 0.
V) A=Ay -2 =0 --- @

@51 o +3 -4 -0 ---O
@8 5y-5=0
: 53___-1-
SUb. m@ x-2-2=0
i 3!..:4
.SO M s C4,‘)

Vl) H 5 m-dpo. nt

sl 4: x+3 l= &L‘Lg
_ z ’ 2
=" 2+3 2= y+3
e Bt B oy ==
8¢ C has coords (5,-[)
() Pl-10) = 2--10
= {2
. (}6) -P[-.%) = 5
[X) PCO") = (Q —-l
= ot -1

Sty gl By ot

. O=ffl-2
:..J.'npbl‘.'d = =l “03 4(..4.1),-‘]‘
_ . o .1= 5'

5-4 -T:‘TL j» f :

=2 =5 1 |
5 ‘ :

T o l—a—l_+ -‘-‘..—.'—‘:{__.

. nsq..{f:-,lc Dy =4

y=ints (1>0)
~y=5

d)) pa . 28

Jensy- =2 pa gy | 5

X2+ I*Jl-.rUdS = 4[:.1 Sarlb +d’ 33'3\
a- 7-1"3 103+36 4~ 3zz+c4»~43+83+4
o= - 3014'33 -HQJ 42
L 0= -5 —IDX-DS + by + 14
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Sodrde wntie (5,73) ) rodws V3D
= AE
Zd)

syt ’
3 Jodanaz 3

7 =366

M




b) ¢ &
h

35° . '

A - _w'ro -

)mw a5" ( ext £ ofs Artnerem)

. AABD S sosceles

b)') 5= 918 4+ cos O
* os6

s1nBG
$in%0 + tos>@
cose 51n0@
-]

e ———

i

cos8 sinb
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M) m-'-g,\g': 2x -4

2 2x-4="4 '
da= 10

A=5 ot ys=

51- 425
5

i) y=5'= 6(x-5)
g = 61-15‘ or
t 9a) ckzeady y'<o

h=70

=

. P bhas co-ords (5,5)

61'-_1,' =25 =0 _

) ﬂp(l) ::211—7:_’ Farh) = 2(zxh) *fxrh)
; :2(x’+21h-|1’) -72-7h
; =210 {the2h* ==
‘ 4“(1) 2 lm  £0th) = £(x)

)
h=r0

). |
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™
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) y= 2(2-2)"
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= 1‘(2-10‘( f—2:<.>
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= 3% (2~x) +(2~x)°

’ :\:‘-’;“o )((41—&1'7—'7)

®

3

A

| _ il
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."<'}. ]
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= =4 (2-20) (2-2 4 1-22)

123 5 Y4

Yy"=2-9 2o

%).—ncx 4-(’.
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now T - Ar 70 @
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